The Royal Society of Medicine Emergency investigation of hypothermic patients in the Accident & Emergency Department must include X-rays of the chest, especially to detect features of infection, and of the abdomen to show when severe gastric dilatation heralds the danger of inhalation pneumonia. Continuous ECG monitoring is necessary to reveal episodic severe bradycardia necessitating intracardiac pacing as well as to facilitate the immediate recognition of ventricular asystole or fibrillation. Biochemical monitoring is necessary to assist the clinical assessment of fluid and electrolyte requirements and to reveal the need for specific interventions; this should include urea and creatinine, electrolytes, glucose, amylase and arterial blood gases. Haematological screening should include a platelet count and a plasma cryocrit. Aerobic and anaerobic blood cultures should be taken prior to initiating antibiotic treatment.
The emergency initial management of the hypothermic patient in the A & E Department consists of stopping heat loss by adequately insulating the patient and ensuring an adequate start to effective rewarming (2 0.5°C per hour), either spontaneously or occasionally by some active means, the details of which will depend on available resources; adequate tissue perfusion and oxygenation must always be maintained. Dopamine may counter any resultant hypotension. High concentrations of oxygen (35%) by face mask should be given to all patients initially, but many still need to be intubated and ventilated before persistent hypoxaemia can be ameliorated. Hypoglycaemia should always be corrected and thiamine is advisable where chronic alcoholism or malnutrition is known or suspected. Augmentin is preferable to the newer cephalosporins for all, regardless of whether or not infection is overt. Intravenous fluids must be prewarmed and only given on the basis of careful individual patient assessments; their use may be hazardous in those who have sustained severe and prolonged hypothermia. Raised serum potassium levels must be corrected because they increase the risk of ventricular fibrillation. Intracardiac pacing or DC shock should be attempted for asystolic cardiac arrest or ventricular fibrillation respectively; intracardiac pacing will restore normal haemodynamic improvement when episodic severe bradycardia supervenes.
Heparin General considerations of treatment No intervention is necessary when the clinical course progresses favourably from the outset, as uneventful recovery is the rule. If the clinical course is threatened by one or more complications, early intervention is necessary to secure recovery. Hypotension does not respond to steroids but it does to the removal of insulation which allows the patient to recool, thereby re-establishing vasomotor tone. Intracardiac pacing is the only effective treatment for episodic severe bradycardia or AV block4. Profound hypoglycaemia responds quickly to intravenous glucose solutions and allows spontaneous rewarming to recommence' (but see the section below on thiamine hydrochloride for an important caution). Persistent arterial hypoxaemia responds to high oxygen concentrations, either by face mask or by positive pressure ventilation; here the pulmonary cause needs to be treated too6. Infection, which usually involves the lower respiratory or urinary tracts, needs broad-spectrum, bactericidal antibiotic treatment, especially when bronchopneumonia is apparent. The outcome in acute pancreatitis may be favourably altered by infusing fresh frozen plasma7, though this has not been formally tested in patients with accidental hypothermia and there are important contraindications (see below).
So far, no treatment has been shown to prevent myocardial electromechanical dissociation progressing to ventricular fibrillation. No treatment, including rapid, active rewarming, has been shown to have a favourable influence when the prognosis looks totally unfavourable from the outset, although there are sporadic case reports of remarkable recoveries in the literature.
Specific aspects of treatment Rewarming This is the most contentious aspect of the emergency treatment of the hypothermia which accompanies serious and diverse medical illnesses, but no properly controlled and randomized comparison of aggressive and spontaneous rewarming has ever been made. Provided heat loss is stopped, spontaneous rewarming at a rate of .0.5°C per hour often takes place, unless there is severe hypoglycaemia, severe myxoedema or the hypothermia is secondary to some catastrophic pre-terminal event. The great danger of using active external rewarming, as is sometimes done particularly in young hypothermic victims of drug overdosage or alcoholic intoxication, is that of profound hypotension; should this occur, dopamine may be the most appropriate counter-treatment6.
The rate of temperature rise by either method must never be allowed to jeopardize adequate tissue perfusion and oxygenation. Rapid internal active rewarming is certainly a more secure alternative, but the necessary facilities are rarely readily to hand8 '9. It is important to emphasize that although the mortality rate associated with spontaneous rewarming is directly related to the severity of the hypothermia at all initial temperature levels, active external rewarming methods have generally made it worse. Old hypothermic patients, in particular, may become profoundly hypotensive during fast rewarming10, though a more recent report has shown that rapid rewarming by immersion can be both effective and safe, provided other aspects of treatment are used as appropriate11.
Oxygen
An arterial cannula readily permits serial blood gas analysis, the 
Glucose
Intravenous glucose solutions restore spontaneous rewarming in hypoglycaemic diabetics and in those where hypoglycaemia accompanies malnutrition or chronic alcoholism, especially at core temperatures of around 3200 or above5. Note, however, that Wernicke's encephalopathy may be precipitated by administering glucose to patients predisposed to thiamine depletion'2, and it therefore seems appropriate to prescribe thiamine supplements in all malnourished patients requiring parenteral treatment. Antibiotics Many elderly or severely hypothermic patients have overt bronchopneumonia and, even in those with few pertinent physical signs, unsuspected bronchopulmonary sepsis is a common autopsy finding'0; therefore aerobic and anaerobic blood cultures should become a routine part of the initial assessment of these patients even though occult bacteraemia is very infrequent'3. Augmentin (clavulanatepotentiated amoxycillin) would seem a good choice in view of its low toxicity and broad spectrum. It is preferable to second and third generation cephalosporins in that it will deal with Streptococcus faecalis, and is therapeutically stronger against H. influenzae and bacteroides species. Indeed, ifAugmentin is used there should be little need to add metronidazole to cover the possibility of an anaerobic infection. The only common organism to 'escape' from the spectrum of Augmentin is Pseudononas aeruginosa, but this should not present serious problems because the latter is unlikely to be a cause of pneumonia in this group of patients.
Few reports have appeared on the use ofAugmentin in the 'blind' treatment ofpneumonia, but where it has been used it has been extremely effective clinically (> 90% cure rate after 10 days therapy) and has been shown to work well against fl-lactamase-producing organisms, thus justifying the claims made for it'4. Its availability as an intravenous, as well as an oral, preparation and its moderate price make it an obvious choice in hypothermic patients. It should be given 6-8-hourly but in double the usual dosage at 2.4 g, intravenously initially, as at this dosage it should achieve adequate tissue penetration. Although no formal assessment of the efficacy of this therapy is available from hypothermic patients, previously suggested antibiotic regimens should now be regarded as obsolete.
Fresh frozen plasma Naturally-occurring human proteinase inhibitors in fresh frozen plasma may markedly lessen the mortality associated with acute haemorrhagic pancreatitis", but this therapy is hazardous for those with cryofibrinogenaemia as it may cause polymerization of the cryofibrinogen with consequent microcirculatory failure.
Thiamine hydrochloride Hypothermic chronic alcoholics may sometimes have Wernicke's encephalopathy, and intravenous Parentrovite 10 ml or intramuscular thiamine HCI 200-300mg is advisable".5 Hypothermic alcoholics usually have an excellent prognosis'3.
Intravenous fluids
These are often given in intensive therapy units to reduce haemoconcentration, restore circulating blood volume and maintain arterial and central venous pressures and an adequate urine output6. Rather than routinely administering intravenous fluids to all hypothermic patients, they are best based on individual patient requirements'0. Great caution is mandatory in those with prolonged hypothermia as the cold-injured ventricle may be unable to respond appropriately'6. Moreover, many elderly hypothermic patients have a bloated appearance from cold-induced fluid shifts and these reverse on rewarming'0. All intravenous fluids should be prewarmed in order to avoid dropping core temperature or slowing rewarming. Hyperkalaemia must always be corrected because at low core temperatures it greatly enhances the risk of ventricular fibrillation.
Management ofcardiac arrhythmias Continuous ECG tape monitoring has shown that supraventricular arrhythmias, atrial fibrillation and ventricular ectopic beats are common, but they are all benign and do not call for specific treatment'7.
Ventricular fibrillation has long been a particular hazard'8 and may seem to have been caused by endotracheal intubation'9 or the insertion of an intracardiac pacing electrode4, but asystole has been shown to be a more common terminal event than has hitherto been suspected" . Intracardiac pacing restores circulatory stability in those with severe paroxysmal bradycardia, which usually occurs about 34-35°C4, but in the simple cold-induced sinus bradycardia it precipitates a drop in cardiac output and a rise in peripheral vascular resistance and so should not be used20. Atropine is not a viable alternative to pacing for the treatment ofsevere paroxysmal bradycardia as its effect is diminished in proportion to the severity of the hypothermia; at 26°C it is ineffective'0. When myocardial electromechanical dissociation occurs, pacing fails to prevent asystolic cardiac arrest'0. Pacing has not yet been tried in sudden asystolic hypothermic cardiac arrest. When ventricular fibrillation occurs, DC cardioversion should certainly be attempted immediately after giving 0.1 mg/kg ofmagnesium sulphate intravenously, but rapid central rewarming, for example by thoracotomy and irrigating the pleural cavity with warm fluids2', is necessary at core temperatures below 28°C as a DC shock is seldom effective at lower cardiac temperatures'0.
Steroids
The routine use of steroids as a general supportive measure and as an attempt to combat hypotension' has been abandoned. Hypothermia does indeed depress adrenocortical function but, paradoxically, plasma cortisol levels are almost always raised because of the antecedent stress response to underlying medical illness, and cortisol utilization is severely impaired at low core temperatures22'23. Hypotension is not associated with low plasma cortisol levels in these patients; indeed, those without raised levels have a better prognosis than the others, probably because they have been less seriously ill from the outset24. No benefit has been shown in any controlled study from the routine use of steroids in hypothermic patients, nor has their abandonment been accompanied by any clinical suspicion of detriment6'10. mellitus, folate deficiency as in the poorly nourished elderly, or in those with various thrombotic conditions27. Cryofibrinogenaemia should also be suspected whenever the hypothermic patient has extensive purpura or bruising, as this may be secondary to cutaneous vessel occlusions from gelling of the cryofibrinogen. This phenomenon may also explain the apparent paradox of widespread tissue microinfarcts', despite the reduced tissue oxygen requirements that ensue during the hypothermia'0. Half of the hypothermic elderly with cryofibrinogenaemia die without regaining normal core temperature, whereas most of those without an excess of cryofibrinogen usually spontaneously successfully rewarm'0.
Other drugs
When cryofibrinogenaemia is likely, it is therefore imperative to avoid further chilling and to ensure successful rewarming as soon as can be safely accomplished. Dehydration similarly needs to be corrected in order to ameliorate the hyperviscosity. Heparin, dextran and plasma protein solution must be avoided as each may cause polymerization of the cryofibrinogen and thus severe hyperviscosity.
Conclusion
Some very hypothermic patients do well even without intensive medical care and others do very badly despite it. Full consideration must be given to all the relevant factors in each individual before deciding on the appropriate treatment. 'Aggressive' regimens may be more suited to young, previously fit patients suffering from simple exposure or drug or alcohol overdosage, but the severely hypothermic elderly patient who is critically ill because of serious associated medical disorders is likely to fare very badly if active surface rewarming is used. Indeed, in some of these patients, for example those with obvious catastrophic stroke, it does not seem sensible to initiate any treatment at all.
